Chylothorax is a rare complication following thyroid surgery. Management of this complication can be conservative or sur gical. We report two cases of chylothorax following excision of retrosternal goiter and neck dissection. The relevant literature is reviewed regarding the management strategy, highlighting the importance of surgical anatomy.
wjoes total thyroidectomy, right modified radical neck dissection (MRND) and left posterolateral thoracotomy with excision of the intrathoracic component which was extending into the Poirier's triangle. Thoracic duct injury was not recognized during the surgery.
On the first and second postoperative days, about a liter of chyle drained from the left chest. In view of a high output fistula, the thoracic duct was interrupted thoracoscopically in the supradiaphragmatic region. The chyle leak stopped and the intercostal drain was removed and patient discharged on the 4th day following intervention.
Case 2
A 22-year-old woman presented with a history of a thyroid nodule for the past 4 years. Fine needle aspiration cytology showed atypia of undetermined significance (AUS). Ultrasonogram (USG) showed a hyperechoic nodule in the left lobe with hypoechoic areas with microcalcifications [thyroid imaging-reporting and database system (TIRADS-4b)] and a suspicious left level 3 lymph node in the neck. She underwent a total thyroidectomy with a frozen section study of the lymph node, which was reported as metastatic. Hence, a central compartment neck dissection and left modified radical neck dissection was done. During the neck dissection, the thoracic duct injury was recognized and it was suture ligated with polypropylene sutures.
On the 3rd postoperative day, about 20 ml of chylous fluid drained from the neck drain. She also had persistent cough and chest X-ray showed a left sided pleural effusion (Fig. 2) . A therapeutic thoracentesis was performed and about 600 ml of chyle was aspirated from pleural cavity.
The patient was placed on a medium chain triglyceride diet. She was discharged but kept under USG surveillance. She required three more USG guided thoracentesis, removing 200, 110 and 50 ml of chyle respectively on alternate days during the next week, before complete resolution of clinical symptoms and radiological findings occurred.
dISCuSSIoN
Surgical injury is the most common cause of traumatic chylothorax. 1 It has been reported in association with almost every thoracic surgical procedure, and may also complicate surgery of the neck or abdomen. 2 It is important to be aware of the course of the thoracic duct and the constituents of chyle to prevent thoracic duct injury and to plan the management strategy in case of an injury.
SuRGICAl ANAToMy
The thoracic duct begins as a confluence of lymph trunks in the abdomen, sometimes forming a saccular dilation referred to as the cisterna chyli. 3 It starts from anterior to the 2nd lumbar vertebra, and passes through the aortic hiatus of the diaphragm to enter the posterior mediastinum. It ascends through the posterior mediastinum, right of the midline between the thoracic aorta on the left and the azygos vein on the right, posterior to the esophagus, and anterior to the bodies of the vertebra (Figs 3 and 4). It starts to move to the left around the 7th thoracic vertebral level and is on the left of the midline around the 5th thoracic vertebral level as it enters the superior mediastinum. It continues through the superior mediastinum and enters the root of the neck to the left of the esophagus. The thoracic duct can be identified here in the Poirier's triangle bounded by the left subclavian artery, arch of aorta and the vertebral column. The esophagus forms the floor of this triangle with the thoracic duct lateral to the esophagus. 4 Arching laterally, it passes posterior to the carotid sheath and turns inferiorly in front of the thyrocervical trunk, the phrenic nerve, and the vertebral artery. The thoracic duct terminates in the junction between the left internal jugular and the left subclavian veins. Near its junction with the venous system, it is joined by wjoes the left jugular trunk which drains lymph from the left side of the head and neck, the left subclavian trunk which drains lymph from the left upper limb and occasionally, the left bronchomediastinal trunk which drains lymph from the left half of the thoracic structures. A similar confluence of three lymphatic trunks occurs on the right side of the body, emptying into the junction between the right internal jugular and right subclavian veins.
Chylothorax following thyroid surgery is a rare event. Thoracic duct injury can occur either in the neck or in the Poirier's triangle during dissection of retrosternal thyroids.
PAThoPhySIoloGy oF ChyloThoRAx FollowING NeCK dISSeCTIoN
According to one hypothesis, chyle leaking from the cervical region descends into the mediastinum, leaks into the thoracic cavity and is retained in the pleural space. 5 In the second hypothesis, ligation of the thoracic duct causes the increased intramural pressure in the thoracic duct, which in the presence of the negative intrathoracic pressure during inspiration causes extravasation of chyle into the pleural cavity. The increased hydrostatic pressure, direct pleural maceration by the chyle and backflow through dilated intrapulmonary lymphatic vessels may contribute to the retention of the chyle in both pleural cavities. 6 Diagnosis is made by the characteristic milky appearance but in malnutrition or during starvation, the fluid may not be milky. 7, 8 The presence of chylomicrons in the fluid is considered diagnostic of chylothorax. 8, 9 Triglyceride levels are also high in chyle and levels greater than 110 mg/dl is confirmatory.
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Chylothorax is a serious complication causing medias tinal pressure effects and metabolic derangements due to loss of electrolytes, calcium, proteins, fats, fat-soluble vitamins, immunoglobulins and circulating lymphocytes.
TReATMeNT
Low output fistulas can be managed conservatively, whereas high output fistulas tend to have wound and metabolic complications and respond poorly to conservative management. Though absolute volume may not always correlate with management strategy, chylothorax may be divided into low output (up to 1000 ml/day) and high output fistula (> 1000 ml/day). 
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• Percutaneous lymphangiography and embolization of the thoracic duct.
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CoNSeRvATIve MANAGeMeNT
The principle of conservative management includes reduction of chyle flow, drainage of pleural cavity, nutritional support and prevention of septic complications. 13 For successful conservative management, modified enteral or total parenteral nutrition should be initiated as soon as the diagnosis of chylothorax is made. Low fat medium chain triglyceride diet should be given as these are transported directly into the portal venous system.
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In addition to diet modifications, it may be possible to reduce lymph flow by somatostatin or its analog octreotide. If the drainage halves within 48 hours of administration, the drug could be continued. 15 Low output fistulas can be managed conservatively, whereas high output fistulas respond poorly to conservative management.
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SuRGICAl MANAGeMeNT
Surgical intervention for chylothorax following neck dissection is controversial. Indications for surgical manage ment include, chyle leakage of more than 1 liter per day for more than 5 days, persistent leak for more than 2 weeks despite optimal conservative treatment, metabolic complications and malnutrition. 6 When surgery is indicated, thoracic duct ligation either by cervical or thoracic approach is the treatment of choice. Neck re-exploration may be difficult if attempts at ligation had been performed at the time of initial surgery. 17 Videoassisted thoracoscopic surgery (VATS) is less invasive and is associated with less morbidity than open thoracotomy. 9 VATS is uniformly effective, is less expensive, and has low morbidity when compared to conservative techniques while dealing with high output fistulas.
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Intraoperative maneuvers, such as injection of 1% Evan's blue dye in the thigh or a feed of 200 ml of cream a few hours prior to the operation can help visualize the duct. 18 At surgery, if neither the thoracic duct nor the site of leak is identifiable, a mass ligation of all the tissues between the aorta, azygos vein and esophagus, adjacent to the vertebral body 1 just above the diaphragm is done.
A simultaneous pleurodesis may also be beneficial.
PeRCuTANeouS eMBolIzATIoN
Percutaneous catheterization of the thoracic duct with subsequent embolization of the same has been described.
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In our first patient, the thoracic duct was interrupted using metal clips by a right sided VATS just above the diaphragmatic hiatus. The chyle leak ceased immediately and the patient was discharged after 4 days (Fig. 5) . He remained symptom free at 1 year follow-up.
In the second patient, conservative management with repeated thoracocentesis as an outpatient along with a dietary modification resulted in resolution in 10 days time.
CoNCluSIoN
A sound knowledge of the anatomy of the thoracic duct is mandatory for an endocrine surgeon to avoid injury to the same. In the event of an injury, early recognition and appropriate treatment is important to prevent serious morbidity and possible mortality.
We present our experience with these two cases to highlight the salient features of this rare complication of thyroid surgery.
ReFeReNCeS
